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Testing was performed on the HTH magnetic car sign to determine 
conditions, which would lead to the sign becoming separated from 
the vehicle it is attached to. 


The test was performed in three stages. 

Stage one: 

The signs were placed on an electrical enclosure (to simulate being attached to a vehicle). 
A strap was placed around the sign and connected to a pneumatic cylinder. 

The Pressure in the cylinder was increased until the sign moved on the cabinet and the pressure was 
recorded. The force can be calculated at which the sign moves by multiplying the pressure and the piston 
area. The force was noted. See Figure 1. 



Figure 1 
Static Testing 


Results of Stage One 
Static Test of Sign 


Domino's Sign 

Pressure to move the Sign 28 lb/m^2 

Force to move sign 79 lbs 

Quad Sign 

Pressure to move the Sign 38 lb/in^2 

Force to move sign 107 lbs 


Cyhnder Spec. 

Hydroline 

Model 

Serial Number 


Q5C2X12 
N-.63-2-N-N-1-1 
398 070496-01 


Area (rod side) 2.835 in^2 


Stage two: 


A mechanism was built that would fit into the back of a truck and support the magnetic sign over the cab of 
the truck. Using the mechanism, the wind resistance could be measured on the sign while driving the truck 
at various speeds. Also the pressure verses speed numbers were recorded in both directions on the road to 
negate any wind speed variations. Two separate signs were tested and the results were recorded. 
See figure 2, figure 3 and figure 4. 




Figure 2 
Dynamic Testing 
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Dynamic Testing 



Truck Road Test Results 


Domino's Sign 


Speed (MPH) Pressure on Cylinder Calculated force 

60 less than 5 psi 

65 5 4.4 

70 8 7.1 

75 10 8.9 

80 12 10.6 

85 14 12.4 


Quad Sign 

Speed (MPH^ Pressure on Cylinder Calculated force 

50 10 8.9 

60 15 13.3 

70 20 17.7 

75 25 22.2 

80 27.5 24.3 


Stage three: 

Magnets were removed from one of the signs and placed on the tailgate of a pickup truck (the tailgate was 
lowered so it was horizontal). 

Weights were hung from the magnet until it fell from the tailgate. 

The amount of weight required to pull the magnet from the tailgate was sixteen pounds. 

This test falls in line with the results of the test, which Adams Magnetic Products performed. Basically 
their testing showed a decrease in magnetic pull by one half when the magnet was coated. Their test also 
showed a magnetic pull of 30 poimds when the non-coated magnet was clamped to a .035-inch thick steel 
plate. Now if this force is multiplied by one-half, the results would be 15 pounds. 

Assumptions made for the following calculations: 

The force to pull the magnet away from the top of a vehicle will be greater than 16 pounds. Based on the 
measurements taken using the tailgate. 

The moment created by the wind resistance is resisted by one magnet on the front of the sign. In a case 
where the sign is clamped onto a curved surface, it is possible that only three of the screw heads holding the 
sign to the magnets are in contact. In most cases the faa that I only used one magnet for the resistance 
force will actually result in a factor of safety of two. 

Using this figure, calculations were made to predict the speed at which the sign would possibly twist ofif of 
the vehicle. 
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Results of Stage Three 
Domino's Sign 



MAG FORCE 
REAR 


MAG FORCE 
FRONT 


WIND 
FORCE 


Summing the moments about the rear magnet: 
Mag Force front * D = Wind Force * H 
D = 9.5" on the Domino's sign 

H = 5.5" if it is assumed that the wind resist force acts at one half the height of the sign. 
Magnetic Force Front = 16 pounds 
16 pounds * 9.5" = Wind Force * 5.5" 

or if the wind force exceeds{ (16 pounds * 9.5")/5.5" ) 27.6 pounds then the front 
magnet will not hold and the sign will twist off of the car. 


Results of Stage Three 
Quad Sign 
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Summing the moments about the rear magnet: 
Mag Force front * D = Wind Force * H 
D = 7.37" on the Quad sign 

H = 4.88" if it is assumed that the wind resist force acts at one half the height of the sign. 

Magnetic Force Front =16 pounds 

1(5 pounds * 7.37" = Wind Force * 4.88" 


or if the wind force exceeds{ (16 pounds * 7.37")/ 4.88" ) 24.2 pounds then the front 
magnet will not hold and the sign could possibly twist off of the car. 


Conclusion: 


The wind resistance needed to twist the Domino's sign about the 
rear magnets and pull the front magnets from the top of the vehicle 
would be in excess of 27 pounds. 

Under steady state conditions of traveling down a road, a wind 
resistance in excess of 12 pounds was not measured on the 
Domino's sign and the sign was tested at speeds in excess of eighty 
miles per hour. 


The wind resistance needed to twist the Quad sign about the rear 
magnets and pull the front magnets from the top of the vehicle 
would be in excess of 24 pounds. 

Under steady state conditions of traveling down a road, a wind 
resistance in excess of 24 pounds was not measured on the Quad 
sign until the vehicle was traveling in excess of seventy-five (75) 
miles per hour. 


